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1
TAPE MEASURE

FIELD OF THE INVENTION

The present invention relates generally to hand tools, and
more particularly to tape measures.

BACKGROUND OF THE INVENTION

Tape measures conventionally include a retractable tape
having measuring indicia thereon that 1s spring biased into
a housing. A front of the tape commonly 1ncludes a hook that
provides a surface to engage and fix the end of the tape
against a point to be measured from, so the measurement can
be made from the hook to a position on the tape indicated by
the measuring indicia. The housing often has a lock mecha-
nism that allows the tape to be locked into a certain position
relative to the housing (e.g., locked into an extended posi-
tion, preventing the spring bias from retracting the tape nto
the housing). The housing may also often have a belt clip
located thereon that allows users to clip the tape measure
onto their belt. Further, 1n the assembly of tape measures, the
tape 1s typically fixed to a motor assembly that includes the
spring therein, and 1s tensioned against a fixed hub. Tradi-
tional springs are attached to reels or cases 1n tape measure
via physical interlocks, cut into one or more of the spring
and an attaching surface, or are assembled with physical
retainers such as rivets, screws, or bolts.

Among other things, the present application relates to
various improvements to tape measures, including to one or
more of the tape locking mechanisms, belt clip functionality,

and assembly of the spring into the motor.

SUMMARY OF THE INVENTION

According to an embodiment, a tape measure comprises
a housing having a left side and a rnight side surrounding a
front; a tape selectively extendable from and retractable to
the front of the housing; and an accessory removably
coupleable to the housing. The accessory comprises inter-
lock tabs configured to selectively engage receiving flanges
on the housing. The housing comprises engagement flanges
on both the leit side and the right side such that the accessory
may alternatively be coupled to the left side and the right
side. In some embodiments the housing further comprises a
pivot protrusion configured to engage with a pivot and load
aperture on the accessory. In some such embodiments the
pivot protrusion 1s positioned between the engagement
flanges on the housing and wherein the pivot and load
aperture 1s positioned between the interlock tabs on the
accessory. In some embodiments the engagement flanges
encircle the pivot protrusion, and wherein the engagement
flanges and the pivot protrusion extend from a recessed
portion of the housing. In some embodiments the housing
comprises a locking mechanism configured to hold the
accessory at a plurality of desired orientations relative to the
housing; and the accessory further comprises alignment
apertures shaped to engage with the locking mechanism.
Some such embodiments further include a gap in the hous-
ing behind the locking mechanism, wherein the locking
mechanism 1s biased to protrude forward of the gap to
engage with a desired one of the alignment apertures asso-
ciated with a desired orientation of the accessory relative to
the housing. In some embodiments, the locking mechanism
comprises one or more of a snap lock and a spring biased
protrusion. In some embodiments, the accessory comprises
a belt clip.
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According to another embodiment, a tape measure com-
prises a housing having a left side and a right side surround-
ing a front; a tape selectively extendable from and retract-
able to the front of the housing; and an accessory removably
coupleable to the housing. The housing comprises a locking
mechanism configured to hold the accessory at a plurality of
desired orientations relative to the housing. The accessory
comprises interlock tabs configured to selectively engage
receiving flanges on the housing and alignment apertures
shaped to engage with the locking mechanmism.

According to another embodiment, a tape measure com-
prises: a housing having a left side and a right side sur-
rounding a front; a tape selectively extendable from and
retractable to the front of the housing; and a slide lock at the
front configured to selectively clamp the tape to the housing
to prevent extension and retraction of the tape from the front
of the housing when the slide lock 1s 1 a locked position.
The slide lock comprises an actuator on an exterior of the
housing and a lock engagement tab on an interior of the
housing, the actuator and the lock engagement tab being
coupled together a portion of the slide lock extending
through a channel 1n which the slide lock is slidable. The
lock engagement tab engages with a protrusion in the
housing when moving the slide lock from the locked posi-
tion to an unlocked position, such that movement of the slide
lock 1nto the unlocked position requires depression of the
actuator towards the 1nterior of the housing to disengage the
lock engagement tab from the protrusion.

According to another embodiment, a motor assembly for
a tape measure comprises a motor body; a spring; a backer
plate; and a bond region formed between the motor body and
the backer plate. A first end of the spring 1s connected to a
hub recerved 1n the motor body. A second end of the spring
1s received between the backer plate and the motor body at
the bond region. A bond 1s applied between motor body, the
spring, and the backer plate at the bond region to bond the
spring, motor body, and backer plate together.

According to another embodiment, a motor assembly for
a tape measure comprises a motor body; a spring; and a bond
region formed between the motor body and spring. A first
end of the spring 1s connected to a hub received 1n the motor
body. A second end of the spring 1s received adjacent to the
motor body at the bond region. One of a metallurgical bond
or an adhesive 1s applied between the motor body and the
spring at the bond region to bond the spring and the motor
body together. In some embodiments wherein a metallurgi-
cal bond 1s applied between the motor body and the spring,
and the metallurgical bond comprises a weld, a braze, or a
solder.

These and other objects, features, and characteristics of
the present invention, as well as the methods of operation
and functions of the related elements of structure and the
combination of parts and economies of manufacture, will
become more apparent upon consideration of the following
description and the appended claims with reference to the
accompanying drawings, all of which form a part of this
specification, wherein like reference numerals designate
corresponding parts 1n the various figures. In one embodi-
ment of the invention, the structural components 1llustrated
herein are drawn to scale. It 1s to be expressly understood,
however, that the drawings are for the purpose of 1llustration
and description only, and are not imntended as a definition of
the limits of the mvention. In addition, 1t should be appre-
ciated that structural features shown or described 1n any one
embodiment herein can be used in other embodiments as
well. As used in the specification and 1n the claims, the
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singular form of “a”, “an”, and “the” include plural referents
unless the context clearly dictates otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

Features of tape measures 1n accordance with one or more
embodiments are shown in the drawings, in which like
reference numerals designate like elements. The drawings
form part of this original disclosure 1n which:

FI1G. 1 1llustrates a front and right perspective an embodi-
ment of a tape measure of the present disclosure;

FIG. 2 illustrates a front and left perspective view of the
embodiment of the tape measure of FIG. 1, showing a belt
clip thereof;

FIG. 3 illustrates an 1solated perspective view of an
engaging feature of the belt clip;

FIGS. 4A-B 1llustrate left perspective and enlarged sec-
tional views of the tape measure of FIG. 1, showing the belt
clip spaced from but aligned to engage to a housing thereof;

FI1G. 5 1llustrates a sectional view showing a receptacle on
the housing of the tape measure of FIG. 1 configured to
receive the belt clip;

FIGS. 6 A-B 1llustrate left perspective and enlarged sec-
tional views of the tape measure of FIG. 1, showing remov-
able engagement of the belt clip to the housing thereof;

FIGS. 7A-B illustrate left perspective and enlarged sec-
tional views of the tape measure of FIG. 1, showing engage-
ment of the belt clip to the housing thereot as rotated to a
downwardly facing hook;

FIGS. 8A-B illustrate left perspective and enlarged sec-
tional views of the tape measure of FIG. 1, showing engage-
ment of the belt clip to the housing thereof as rotated to a
down and rearward facing hook;

FIGS. 9A-B 1llustrate left perspective and enlarged sec-
tional views of the tape measure of FIG. 1, showing engage-
ment of the belt clip to the housing thereof as rotated to a
down and forward facing hook;

FIG. 10 1llustrates a right perspective view of the tape
measure of FIG. 1, showing removal of a cover plate over a
belt clip receptacle thereon;

FIGS. 11A-D illustrate 1solated sectional views of an
embodiment of a slide lock according to an aspect of the
disclosure, moving from a tape unlocked position to a tape
locked position;

FIGS. 12A-D 1illustrate 1solated sectional views of the
slide lock of FIGS. 11A-D moving from a tape locked
position to a tape unlocked position;

FIGS. 13A-E illustrate various isolated and sectional
views of embodiments of the slide lock configured to
automatically return from the tape locked position to the
tape unlocked position;

FIGS. 14-C 1illustrate 1solated sectional views of an
embodiment of the tape configured to automatically return
the slide lock from the tape locked position to the tape
unlocked position;

FIG. 15 illustrates an 1solated perspective view of an
embodiment of a tape measure motor assembly according to
an aspect of the disclosure;

FIG. 16 illustrates a further 1solated and rotated perspec-
tive view of the tape motor assembly of FIG. 15, to illustrate
a backing plate facilitating welding thereof;

FI1G. 17 illustrates a sectional perspective view of the tape
motor assembly of FIGS. 15 and 16, depicting a weld
therein;

FIGS. 18A-D 1llustrate various views of alternate embodi-
ments of a motor assembly having a backing plate facilitat-
ing adhesion of the spring into the tape motor assembly;
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FIG. 19 illustrates an 1solated perspective view of another
embodiment of a tape measure motor assembly according to

an aspect of the disclosure;

FIGS. 20A-B illustrate opposing partially exploded per-
spective views of the tape measure motor assembly of FIG.
19; and

FIG. 21 1illustrates a cross sectional view of the tape
measure motor assembly of FIG. 19.

Iy

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENT(S)

FIGS. 1 and 2 depict opposing perspective views of a tape
measure 10 embodying various improvements as disclosed
herein. As shown, the tape measure 10 includes a housing 20
containing a tape 30 therein. The tape 30 terminates 1n a tape
hook 40, and 1s selectively extendable from the tape housing
20. As discussed 1n greater detail below, the tape measure 10
may include an accessory which 1n an embodiment may be
selectively removable from the housing 20, and in an
embodiment may be rotatable within the housing 20. While
in the illustrated embodiment the accessory is a belt clip 50,
it may be appreciated that other accessories may alterna-
tively or additionally be mounted to and selectively remov-
able from the housing 20. As further described below, 1n an
embodiment the tape measure 10 may include a cover
portion 60 on an opposite face of the housing 20, which may
in some embodiments also be removable, and may facilitate
swapping of the cover portion 60 and the accessory (e.g., the
belt clip 50) to facilitate left handed and right handed
configurations of the tape measure 10. Further shown 1n
FIGS. 1 and 2 are a slide lock 70 configured to selectively
lock the tape 30 relative to the housing 20. As shown, the
slide lock 70 may include an actuator 80 which may shide
down a channel 90 formed in the housing 20, which may
press one or more tape engaging members 100 1nto the tape
30, which 1n turn clamp the tape 30 against the housing 20
to fix the tape 30 relative to the housing 20, and prevent
retraction of the tape 30 into the housing 20 when otherwise
extended against the bias of a spring such as that discussed
in greater detail below.

As further shown 1n FIG. 2, the belt clip 50 may have a
generally U shaped configuration, with an outer portion 110
protruding from the housing 20 to form a hook. It may be
appreciated that a belt, article of clothing or other substrate
may be positioned between the outer portion 110 and the
housing 20, to hang the tape measure 10 thereon. As shown
in greater detail 1n the 1solated view of FIG. 3 (where the
outer portion 110 of the belt clip 50 1s truncated), the belt
clip 50 may also include an inner portion 120 which may
engage the housing 20 as described 1n greater detail below.
As shown, the mnner portion 120 may include interlock tabs
130 which may be recerved within a portion of the housing
and facilitate selectively retaining the belt clip 50 against the
housing, while a pivot and load aperture 140 may receive
therein a protruding portion of the housing 20 and facilitate
rotation of the belt clip 50 so a loop region 150 defining the
hook may be onented at diflerent desired positions relative
to a base of the tape measure 10. As further described below,
the mner portion 120 may also comprise alignment apertures
160 which may facilitate holding the belt clip at a plurality
of diflering orientations relative to the housing 20.

FIGS. 4A-B illustrate an embodiment of assembly of the
belt clip 50 1nto the tape measure 10. As shown 1n FIG. 4A,
the housing 20 may include engagement tlanges 170 (e.g., a
pair of engagement flanges 170 1n the 1llustrated embodi-
ment) which may extend forward of a recessed portion 180
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of the housing 20, creating spaces 190 underneath the
engagement flanges 170 sized to receive the interlock tabs
130 of the belt clip when received therein. As further shown,
gaps 200 between the engagement flanges 170 may provide
a space for the interlock tabs 130 to selectively align with
and pass therethrough, so as to facilitate removal of the
interlock tabs 130 and accordingly the belt clip 50 from the
housing 20.

Further shown 1n FIG. 4A, the housing 20 may include a
pivot protrusion 210 which may engage the pivot and load
aperture 140 on the belt clip 50, and provide a point about
which the belt clip 50 may rotate. As described in greater
detail below, a locking mechanism 220 may also be posi-
tioned 1n the housing 20, and may selectively engage the
alignment apertures 160 to hold the belt clip 50 at the desired
orientation relative to the housing 20. FI1G. 4B 1llustrates the
belt clip 50 oniented with the interlock tabs 130 aligned to be
received 1 the gaps 200, however provides a sectioned
perspective view of the housing 20, such that relative depths
of the engagement flanges 170, the recessed portion 180, the
spaces 190 and the pivot protrusion 210 according to one
exemplary embodiment may be appreciated.

FIG. § illustrates a planar sectional view of the housing
20, facilitating illustrating operation of an embodiment of
the locking mechanism 220 which may selectively engage
the alignment apertures 160. As shown, 1n an embodiment
the locking mechanism 220 may comprise a snap lock which
may be biased (e.g., through material formation) forward
from the recessed portion 180 such that a portion thereof
would extend into the alignment apertures 160 preventing
rotation of the belt clip 50 about the pivot protrusion 210
when the pivot protrusion 210 1s received 1n the pivot and
load aperture 140. It may be appreciated that a gap 230 may
be provided behind the locking mechanism 220, such that
the locking mechanism 220 may be pressed into the gap 230
so that 1t moves out of the plane of the alignment apertures
160, and thus the belt clip 50 may be rotated about the pivot
protrusion 210. Other configurations of the locking mecha-
nism 220 are possible 1n other embodiments, including but
not limited to a spring biased protrusion or detent selectively
engaging with the alignment apertures, for example.

FIGS. 6A, 7TA, 8A, and 9A 1illustrate the belt clip 50
received 1n the tape housing 20 1n various orientations, with
the corresponding sectioned perspective views of the hous-
ing 20 showing engagement of the interlock tabs 130 and the
alignment apertures 160 being illustrated 1n FIGS. 68, 7B,
88, and 9B respectively for each orientation. As shown 1n
FIGS. 6 A-B, for example, the belt clip 50 1s positioned so
that the interlock tabs 130 are aligned with the gaps 200 so
that the belt clip 50 may be pulled out of the recessed portion
180. It may be appreciated in some embodiments that an
outer diameter portion of one or more of the alignment tabs
and the locking mechamism 220 may be configured so that
the belt clip 50 can be rotated into the removal orientation
without separate depression of the locking mechanism 220.
For example, 1n an embodiment a wedge shaped region of
one or more of the locking mechanism 220 or the interlock
tabs 130 may depress the locking mechanism 220 as the
interlock tabs 130 are rotated into alignment with the gaps
200.

As shown 1n FIGS. 7A-B, 1n an embodiment an interlock
tab 130a may be associated with positioning the loop region
150 defining the hook so that the opening of the hook points
towards a base of the tape measure 10. As shown in FIGS.
8A-B, in an embodiment an interlock tab 1305 may be
associated with positioning the loop region 150 defining the
hook so that the opening of the hook points haltway between
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the base and the back of the tape measure 10. As shown in
FIGS. 9A-B, in an embodiment an interlock tab 130c may be
associated with positioning the loop region 150 defining the
hook so that the opening of the hook points halfway between
the base and the front of the tape measure 10.

It may be appreciated in some embodiments that the
portions of the housing 20 facilitating engagement with the
belt clip 50 may be replicated on the opposing face of the
housing 20. As indicated above, 1n an embodiment, the cover
plate 60 may be removable to expose such portions. For
example, as illustrated in FIG. 10, in an embodiment the
cover plate 60 may be removable from the housing 20, to
expose complementary features, including for example one
or more of engagement flanges 170", recessed portion 180",
spaces 190", gaps 200", pivot protrusion 210', and locking
mechanism 220'. Accordingly, it may be appreciated that in
some embodiments the cover plate 60 may be swapped for
the belt clip 50, facilitating left or right handed configura-
tions of the tape measure 10. In an embodiment, the cover
plate 60 may include interlock tabs similar to the interlock
tabs 130 which may be received through gaps 200' and rotate
to be retamned 1n the spaces 190" below the engagement
flanges 170'. It may be appreciated that the cover plate 60
may 1include marketing or instructional indicia in some
embodiments, and functionally 1n some embodiments may
prevent debris from entering into the spaces 190 or other
portions of the housing 20 adjacent to the recessed portion
180" (or recessed portion 180 when the belt hook 1s 1nstalled
into the recessed portion 180", for example).

It may be appreciated that embodiments of the features of
the belt clip 50 described above that engage the housing 20
may be implemented on other accessories. For example,
instead of the belt clip 50, the features engageable with the
housing 20 may be implemented on one or more of a flash
light, laser pointer, laser level, laser distance measurer, knife
pack, screwdriver bits, note pad, magnet, holster clip, pencil
sharpener, pen or pencil holder, bottle opener, or combina-
tions thereof. It may be appreciated that accessories such as
the belt clip 30 or the other accessories described above may
be utilized 1n conjunction with one another (e.g. on opposing
sides of the housing 20) in various embodiments, or may be
available to replace accessories on the tape measure 10.

As noted above, according to another aspect of the

disclosure, improvements to the slide lock 70 may be
implemented 1n some embodiments of the tape measure 10.
For example, as illustrated in FIGS. 11A-D and 12A-D,
according to some embodiments the housing 20 may include
one or more protrusions 240 configured to provide addi-
tional locking functionality for the shide lock 70. For
example, 1n an embodiment the protrusions 240 may selec-
tively engage with one or more lock engagement tabs 250 on
the slide lock 70, such that moving the slide lock 70 between
a locked position engaging the tape 30 to prevent movement
of the tape 30 relative to the housing 20, and an unlocked
position where the tape 30 may move relative to the housing
20, requires depression of the actuator 80 prior to sliding the
slide lock 70 in the channel 90. In an embodiment, the
protrusions 240 may selectively engage with one or more
lock engagement tabs 250 on the slide lock 70, such that
moving the slide lock 70 between an unlocked position
where the tape 30 may move relative to the housing 20 and
a locked position engaging the tape 30 to prevent movement

of the tape 30 relative to the housing 20 requires depression
of the actuator 80 prior to sliding the slide lock 70 1n the
channel 90.
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As shown 1n the embodiment illustrated 1n FIGS. 11A-D
and 12A-D, in some embodiments the protrusions 240 may
have a generally ramped shape which may bias the slide lock
70 1nto an unlocked position shown 1n FIG. 11A, however
does not necessarily require depression of the actuator 80 1n
order to allow the lock engagement tabs 250 to move relative

to the protrusion 240. Accordingly, FIGS. 11 A-D illustrate
an embodiment of moving the slide lock 70 from an
unlocked position, shown 1 FIG. 11 A to a locked position,
shown 1n FIG. 11D. As shown 1n FIG. 11B, either depression
of the actuator 80 or sliding movement of the actuator 80
down the channel 90 may cause the lock engagement tab 250
to slip relative to the protrusions 240. Accordingly, the slide
lock 70 may move down the channel 90, pinning the tape 30
to the housing 20 when the slide lock 70 moves a suilicient

distance close to the bottom of the channel 90. As shown 1n
FI1G. 11C and FIG. 11D, when the slide lock 70 1s in the

locked position, the slide lock 70 may recoil from the
housing 20, such that the lock engagement tab 250 reen-
gages the protrusion 240. In various embodiments, the slide
lock 70 may be biased into the position with the lock
engagement tab 250 engaging the protrusion 240, such as
through one or more of internal material characteristics,
spring bias, elasticity, mechanical engagement, or through
any other appropriate mechanism.

FIGS. 12A-D 1llustrate the process of unlocking the slide
lock 70 so that the tape 30 may move relative to the housing.
As shown 1 FIG. 12A, the portion of the protrusion 240
associated with the slide lock 70 being in the locked position
1s sufliciently sized such that attempting to slide the slide
lock 70 back up the channel 90 to unlock the slide lock 70
and allow relative movement of the tape 30 to the housing
20 requires depression of the actuator 80 as shown 1n FIG.
12B, such that the lock engagement tab 250 disengages from
the protrusion 240 (e.g., 1s pushed past a face thereof). As
shown 1n FIG. 12C, once the lock engagement tab 250 1s no
longer blocked by the protrusion 240, the slide lock 70 may
be slide back up the channel 90, disengaging the slide lock
70 (e.g., the tape engaging members 100 at a bottom thereot)
from the tape 30, allowing the tape 30 to be shid relative to
the housing 20. Again, 1n an embodiment the lock engage-
ment tab 250 of the slide lock 70 may automatically reen-
gage with the protrusion 240, which 1n various embodiments
may alternatively require depression of the actuator 80 to
allow re-locking of the slide lock 70, or may simply require
sliding the actuator 80 down the channel 90 to reengage the
slide lock 70 onto the tape 30.

It may be appreciated that in some embodiments, the slide
lock 70 may be configured to be biased towards the unlocked
position. As such, 1n an embodiment when the lock engage-
ment tab 250 disengages from the protrusion 240 (e.g.,
through depression of the actuator 80), the bias of the slide
lock 70 may cause the slide lock 70 to recoil away from the
locked position, and 1n some embodiments may return
completely to the unlocked position. It may be appreciated
that a variety of configurations may facilitate such a bias to
the shide lock 70. For example in some embodiments, such
as that illustrated 1 FIG. 3A, the slide lock 70 may be
stressed when 1n the locked position (e.g., through engage-
ment with portions of the housing 20 or positioning of the
slide lock 70 within the channel 90). Thus, potential energy
may be stored within the slide lock 70 as 1t 1s compressed
against one or more of the tape 30 and a receiving portion
252 (which may be coupled to or part of the housing 20).
Accordingly, disengagement of the lock engagement tab 2350
from the protrusion 240 may release the stress to automati-
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cally recoil the slide lock 70 away tfrom the locked position,
and may in some embodiments return the slide lock 70 to a
fully unlocked position.

Other mechanisms to bias the shide lock 70 away from the
locked position are possible 1mn other embodiments. For
example, 1 FIG. 13B, the slide lock 70 includes attached
thereto a pair of leal springs 254a, which may compress
against portions of the housing 20 when the slide lock 70 1s
in the locked position, and spring the slide lock 70 away
from the locked position when the lock engagement tab 250
1s disengaged from the protrusion 240. While a pair of leaf
springs 234a are illustrated in FIG. 13B, associated with
cach of a pair of lock engagement tabs 250, in other
embodiments a single leal spring 254a or additional leaf
springs 234a may be associated with the slhide lock 70,
positioned on the lock engagement tabs 250 or elsewhere on
the shide lock 70. Similarly, 1n FIG. 13C, the shide lock 70
includes attached thereto a pair of compression springs
254b, which may compress against portions of the housing
20 when the slide lock 70 1s 1n the locked position, and
spring the slide lock 70 away from the locked position when
the lock engagement tab 250 1s disengaged from the pro-
trusion 240. While a pair of compression springs 2545 are
illustrated 1n FIG. 13C, associated with each of a pair of lock
engagement tabs 250, 1n other embodiments a single com-
pression spring 2545 or additional compression springs
2545 may be associated with the slide lock 70, positioned on
the lock engagement tabs 250 or elsewhere on the slide lock
70.

While 1n some embodiments the leal springs 254a or
compression springs 2545 may be attached to the slide lock
70, in other embodiments a spring member may be integrally
formed 1n the slide lock 70. For example, FIG. 13D 1llus-
trates an embodiment of a resilient geometry member 254c¢
which may be integral to the lock engagement tab 250, and
may have a deformable region which may compress against
a portion of the housing 20 when the lock engagement tab
250 engages the protrusion 240, but generally returns to 1ts
original shape when the lock engagement tab 250 disen-
gages from the protrusion 240, recoiling the slide lock 70
away from the locked position. It may be appreciated that
other positions or configurations of the resilient geometry
member 254¢ may be utilized in other embodiments.

As shown 1n FIG. 13E, 1n another embodiment a tension
spring 256 may be coupled between the slide lock 70 and a
portion of the housing 20, which may tension when the slide
lock 70 1s moved into the locked position, pulling the slide
lock 70 back to the unlocked position when the lock engage-
ment tab 250 disengages from the protrusion 240. It may be
appreciated that other tension configurations biasing the
slide lock 70 away from the locked position are possible 1n
other embodiments.

It may further be appreciated that 1n some embodiments
a spring or other resilient member may be coupled to the
housing 20 1n a manner that selectively engages the slide
lock 70 when the slide lock 70 1s moved into the locked
position. For example, as illustrated in FIGS. 14A-C, a
compression spring 258 may be mounted to the housing 20.
The compression spring 258 may engage a portion of the
slide lock 70 when the slide lock 70 1s 1n a locked position,
as illustrated in FI1G. 14A, but may then may expand to push
the slide lock 70 back towards the unlocked position when
the lock engagement tab 250 disengages from the protrusion
240, as shown 1n FIG. 14B. As further shown in FIG. 14C,
in some embodiments the slide lock 70 may disengage from
the compression spring 258 entirely in some embodiments
when the slide lock 70 1s 1n the unlocked position. It may
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turther be appreciated that any of the other resilient mem-
bers described above may alternatively be mounted to
portions of the housing 20 to selectively engage with the
slide lock 70 when the slide lock 70 1s 1n the locked position.
For example, while the compression spring 258 may be
analogous to the compression spring 2545, the leaf spring
254a or the compliant geometry of the resilient geometry
member 254¢ may be formed on the housing 20, to selec-
tively engage with portions of the slide lock 70.

As further noted above, according to another aspect of the
disclosure, improvements to the engagement between the
tape 30 and the motor assembly that drives retraction of the
tape 30 into the housing 20 may be implemented in some
embodiments of the tape measure 10. Accordingly, FIG. 15
illustrates a motor assembly 260 about which the tape 30
may wrap around when housed within the housing 20. As
shown, the motor assembly 260 may include a motor body
270, which 1n an embodiment may be shaped as a reel about
which the tape 30 may wrap. Contained within the motor
body 270 1s a spring 280, which 1s fixed to a hub 290. It may
be appreciated that the hub 290 may be fixed into the
housing 20 (e.g., at one or more of the opposing ends
thereot), such that the motor assembly 260 may rotate during,
extension and retraction of the tape 30 wound around the
motor body 270, where the spring 280 may be loaded (or
turther loaded) by extension of the tape 30 from the housing
20, biasing the tape 30 into the housing 20. It may be
appreciated that in other embodiments, the motor body 270
may be fixed to the housing 20, while the hub 290 may rotate
within 1t. In some such embodiments, the hub 290 may be
coupled to a separate reel housing the tape 30, or may be
attached to a gear system {facilitating retraction and exten-
sion of the tape 30.

As described 1n greater detail below, it may be appreciated
that according to some embodiments securing the spring 280
to the motor body 270 may be improved over conventional
assemblies, via utilization of a backer plate 300 and a
protrusion 310 to facilitate welding of the spring 280 to the
motor body 270. FIG. 16 illustrates a perspective view
rotated to that of FIG. 15, and further having truncated
interior windings of the spring 280 so that an engagement
between the motor body 270, the spring 280, and the backer
plate 300. As shown, 1n an embodiment the backer plate 300
may have a bent configuration so as to encircle a winding the
spring 280 between the backer plate 300 and the walls of the
motor body 270.

It may therefore be appreciated that in an embodiment, the
backer plate 300, the spring 280, and the motor body 270
may be welded together via application of electric current
with one electrode contacting the backer plate and another
clectrode contacting the motor body 270 at the protrusion
310 thereof (e.g. via a protrusion weld). While i the
illustrated embodiment the protrusion 310 1s on the motor
body 270, 1n another embodiment the protrusion may be
located on the backer plate 300. In an embodiment, the
backer plate 300 and the motor body 270 may be com-
pressed together around the spring 280 along with the
application of the electric current therebetween.

It may be appreciated 1n various embodiments that the
current facilitating the weld may flow from an electrode
applied to the motor body 270 through the spring 280 and
through the backer plate 300 to an electrode applied to an
opposite Tace of the backer plate 300, or alternatively may
be applied to the electrode applied to the backer plate 300,
through the backer plate 300, through the spring 280,
through the motor body 270, and to an electrode applied to
the exterior of the motor body 270, regardless of whether the
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protrusion 310 1s on the motor body 270 or on the backer
plate 300. Accordingly, FIG. 17 1illustrates a cross sectional
view cutting across the protrusion 310 of the motor body
2770, the spring 280, and the backer plate 300, showing the
weld 312 thereof. It may be appreciated by one of ordinary
skill in the art that the protrusion 310 may constitute any
form of metallurgical bond region with or without a physical
protrusion mto or out of the motor body 270 in some
embodiments.

In some embodiments, one or more of the motor body
2770, the spring 280, and the backer plate 300 may be formed
from one or more of stainless steel and high carbon steel. For
example, 1n an embodiment, the motor body 270 and the
backer plate 300 may be formed from stainless steel while
the spring 280 therebetween may be formed from high
carbon steel. In another embodiment, each of the motor body
2770, the spring 280, and the backer plate 300 may be formed
from high carbon steel. In an embodiment, a portion of the
spring 280 may itself be utilized as a backer plate, such as
by folding a tail end of the spring 280 back providing a weld
clectrode contacting surface that 1s not directly subjected to
the spring forces applied to the spring 280 as the motor
assembly 260 1s rotated about the hub 290.

It may be appreciated that in some embodiments, alternate
mechanisms for coupling the spring 280 to the motor body
270 utilizing the backer plate 300 outside of utilizing the
weld 312 are possible in other embodiments. For example,
instead of welding (or in particular protrusion welding),
other mechanisms to bond the spring 280 to the motor body
270 may be utilized 1n some embodiments. For example, 1n
an embodiment the bond may be formed through brazing,
soldering, ultrasonic bonding, thermosonic bonding, or other
such appropriate bonding mechanism. As another example,
as shown 1n FIG. 18A, 1n an embodiment a rivet 314 or other
fastener may be installed through apertures 1n the backer
plate 300, the spring 280, and the motor body 270. It an
embodiment, the backer plate 300 may comprise a washer.
In an embodiment, the backer plate 300 may be integral to
the rivet. 314 (e.g., sized appropriately to disperse the forces
of applying the rivet across a sufliciently large region of the
spring 280). In an embodiment, the backer plate 300 may be
s1zed to move forces associated with applying the nvet 314
away from regions of the spring 280 residually affected by
punching the hole therethrough.

In another embodiment, as shown 1n FIG. 18B, an adhe-
sive 316 may be applied to one or more of the spring 280,
the motor body 270, and the backer plate 300. As shown, in
an embodiment, the adhesive 316 may primarily be applied
between the spring 280 and the backer plate 300. In an
embodiment, some of the adhesive 316 may be applied
between the backer plate 300 and the motor body 270, to
secure the backer plate 300 to the motor body 270. It may
be appreciated that in an embodiment the backer plate 300
may prevent inadvertent application of the adhesive to other
regions of the spring 280 (e.g., interior windings thereot),
which might occur in a high volume automated assembly
environment, thus minimizing assembly time by reducing a
need to wait for curing of the adhesive. In some embodi-
ments, as shown 1n the sectional side view of FIG. 18C and
the top view of the embodiment of the spring 1n FIG. 18C",
the spring 280 may include apertures 280a therein, which
may allow controlled seepage of the adhesive 316 between
the motor body 270 through the apertures 280a to the backer
plate 300.

In some embodiments, regardless of whether the spring
280 1s bonded to the motor body 270 (e.g. via the weld 312,

the rivet 314, or the adhesive 316), 1t may be appreciated that
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the backer plate 300 may be formed integrally from a
terminal portion 318 of the spring 280, which may be folded
back on 1tself at a fold point 320, so that the backer plate 300
1s formed by an overlap of the terminal portion 318 extend-
ing behind an adjacent region 322 of the spring 280. It may
turther be appreciated that in some embodiments the backer
plate 300 may be omitted, such that for example, a metal-

lurgical bond or adhesive 1s applied between the motor body
270 and the spring 280.

According to another aspect of the disclosure, a different
improvement to the engagement between the tape 30 and the
motor assembly that drives retraction of the tape 30 into the
housing 20 may be implemented in some embodiments of
the tape measure 10. Accordingly, FIG. 19 illustrates a motor
assembly 330 that includes an inner motor body 340 and an
outer motor body 350, as described 1n greater detail below.
FIGS. 20A and 20B 1llustrate opposing perspective views of
the motor assembly 330 with the outer motor body 350
spaced from the inner motor body 340. As shown, a tail end
360 of a Spring 370 of the motor assembly 330 may extend
out of an opening 380 in the mner motor body 340 (e.g., 1n
the outer circumierence thereol) while the opposite end of
the spring 370 1s fixed 1n a hub 390. The tail end 360 may
then wrap around the outer region of the outer circumierence
of the mner motor body 340, as shown in FIGS. 20A and
20B.

As shown 1n FIG. 21, when the outer motor body 350 1s
assembled onto the inner motor body 340, the tail end 360
of the spring 370 may thus be trapped between the inner
motor body 340 and the outer motor body 350, such that the
spring 370 1s fixed between the hub 390 and the combination
of the inner motor body 340 and outer motor body 350. As
further shown 1n FIG. 21, 1n an embodiment the outer motor
body 350 may include a flange 400 which may envelop and
receive a protrusion 410 of the inner motor body 340, and in
an embodiment may clamp, compress, or otherwise {ix the
outer motor body 350 to the inner motor body 340, securing
the tail end 360 of the spring 370 therebeteween adjacent to
the flange 400 and protrusion 410.

As described with reference to the hub 290 above, 1n some
embodiments the hub 390 may be fixed 1nto the housing 20
(e.g., at one or more of the opposing ends thereot), such that
the motor assembly 330 may rotate during extension and
retraction of the tape 30 wound around the motor body 330,
where the spring 370 may be loaded (or further loaded) by
extension of the tape 30 from the housing 20, biasing the
tape 30 into the housing 20. It may be appreciated in some
embodiments that the outer motor body 350 may have a
smooth outer circumierence which may provide a smooth
bearing surface for the tape 30 wound around it (e.g., fixed
to the outer motor body 350 in any appropriate mechanism,
including but not limited to the tape 30 engaging an interlock
aperture in the outer motor body 350, or being welded,
brazed, epoxied, clamped, bolted or otherwise aflixed to the
outer motor body 350).

Alternatively, and similarly to the disclosure above with
reference to the hub 290, the combination of the inner motor
body 340 and outer motor body 350 may be fixed relative to
the housing 20 or other portions of the tape measure 10,
while the hub 390 is rotatable relative thereto. It may be
appreciated that such rotatable configurations may be useful
in embodiments where it 1s desirable for the outer motor
body 350 to have a smooth outer circumierence providing a
smooth bearing surface. For example, in some embodiments
the motor assembly 330 may be utilized as part of motor
assemblies utilizing multiple springs, such as that disclosed

in U.S. Pat. No. 9,207,038, which 1s incorporated herein by
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reference 1n 1ts entirety. Alternatively, the rotatable hub 390
may couple with or engage a separate reel housing the tape
30, or may engage a gearing system that drives movement
of the tape 30.

It may be appreciated that the components described
herein may be of different constructions or configurations,
including but not limited to one or more being comprised of
different material choices. For example, the components
described herein may each be constructed from a variety of
materials, including but not limited to one or more plastics,
metals, rubbers, elastomers, or any other appropriate mate-
rial choice. For example, 1n an embodiment one or more of
the components may be formed of aluminum (e.g.,
machined aluminum), 1ron (e.g., steel), or any other appro-
priate material. In some embodiments, the material choices
may differ from component to component.

Although aspects of the invention have been described 1n
detail for the purpose of illustration based on what 1is
currently considered to be the most practical and preferred
embodiments, 1t 1s to be understood that such detail 1s solely
for that purpose and that the invention 1s not limited to the
disclosed embodiments, but, on the contrary, 1s intended to
cover modifications and equivalent arrangements that are
within the spirit and scope of the appended claims. For
example, 1t 1s to be understood that the present mmvention
contemplates that, to the extent possible, one or more
features of any embodiment can be combined with one or
more features of any other embodiment.

What 1s claimed 1s:

1. A tape measure comprises:

a housing having a left side and a right side surrounding

a front;

a tape selectively extendable from and retractable to the

front of the housing; and

a slide lock at the front configured to selectively clamp the

tape to the housing to prevent extension and retraction
of the tape from the front of the housing when the slide
lock 1s 1n a locked position;

wherein the slide lock comprises an actuator on an

exterior of the housing and a lock engagement tab on an
interior ol the housing, the actuator and the lock
engagement tab being coupled together with a portion
of the slide lock extending through a channel 1n which
the slide lock 1s slidable;

wherein the lock engagement tab engages with a protru-

sion 1n the housing when moving the slide lock from
the locked position to an unlocked position, such that
movement of the slide lock 1nto the unlocked position
requires depression of the actuator towards the interior
of the housing to disengage the lock engagement tab
from the protrusion prior to sliding the slide lock 1n the
channel from the locked position to the unlocked
position.

2. The tape measure of claim 1, wherein one of the
protrusion and the lock engagement tab 1s further shaped to
engage the other of the protrusion and the lock engagement
tab when moving the slide lock from the unlocked position
to the locked position, such that movement of the slide lock
into the locked position requires depression of the actuator
towards the interior of the housing to disengage the lock
engagement tab from the protrusion.

3. The tape measure of claim 1, wherein the slide lock 1s
configured to automatically return to the unlocked position
when the lock engagement tab 1s disengaged from the
protrusion.
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4. The tape measure of claim 3, wherein the slide lock 1s
stressed when 1n the locked position, and wherein disen-
gagement of the lock engagement tab from the protrusion
releases the stress to automatically return the slide lock to
the unlocked position.

5. A tape measure comprising:

a housing having a left side and a right side surrounding

a front;

a tape selectively extendable from and retractable to the

front of the housing; and

a slide lock at the front configured to selectively clamp the

tape to the housing to prevent extension and retraction
of the tape from the front of the housing when the slide
lock 1s 1n a locked position;

wherein the slide lock comprises an actuator on an
exterior of the housing and a lock engagement tab on an
interior of the housing, the actuator and the lock
engagement tab being coupled together with a portion
of the slide lock extending through a channel 1n which
the slide lock 1s slidable;

wherein the lock engagement tab engages with a protru-
sion 1n the housing when moving the slhide lock from
the locked position to an unlocked position, such that
movement of the slide lock 1nto the unlocked position
requires depression of the actuator towards the interior
of the housing to disengage the lock engagement tab
from the protrusion; and

wherein the slide lock 1s biased out of the housing, such
that the lock engagement tab i1s biased into a slidably
engageable position to engage with the protrusion when
the actuator 1s not depressed towards the interior of the
housing.
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6. A tape measure comprising:

a housing having a left side and a right side surrounding
a front;

a tape selectively extendable from and retractable to the
front of the housing; and

a slide lock at the front configured to selectively clamp the
tape to the housing to prevent extension and retraction
of the tape from the front of the housing when the slide
lock 1s 1 a locked position;

wherein the slide lock comprises an actuator on an
exterior of the housing and a lock engagement tab on an
interior of the housing, the actuator and the lock
engagement tab being coupled together with a portion
of the slide lock extending through a channel 1n which

the slide lock 1s slidable;

wherein the lock engagement tab engages with a protru-
sion 1n the housing when moving the slide lock from
the locked position to an unlocked position, such that
movement of the slide lock 1nto the unlocked position
requires depression of the actuator towards the interior
of the housing to disengage the lock engagement tab
from the protrusion;

wherein the slide lock i1s configured to automatically
return to the unlocked position when the lock engage-
ment tab 1s disengaged from the protrusion; and

wherein the slide lock comprises a return member con-
figured to bias the shide lock away from the locked
position.

7. The tape measure of claim 6, wherein the return

member comprises one or more of an appendage molded
into the slide lock, a coil spring, a leal spring, and an
appendage molded into the housing.
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